Effect of chronic morphine treatment on the biosynthesis of agmatine in rat brain and other tissues.
Agmatine is an endogenous amine derived from the decarboxylation of arginine by arginine decarboxylase (ADC), and metabolized to putrescine by agmatinase. Exogenously administered agmatine has several biological actions including its ability to potentiate morphine analgesia and block symptoms of morphine tolerance/withdrawal in rats. To investigate the role of endogenous agmatine in this action, we sought to determine whether chronic exposure to morphine and induction of withdrawal modulate the synthesis of agmatine in rat brain and other tissues. Exposure of rats to morphine for three days significantly decreases the activity of ADC and the levels of agmatine in rat liver, kidney, brain, aorta and intestine with no changes in agmatinase activity. The precipitation of withdrawal syndrome by injecting naloxone further decreases ADC activity and agmatine levels in these tissues. We conclude that endogenous agmatine may play an important role in regulating morphine tolerance/dependence and withdrawal symptoms.